The inheritance of resistance to blast disease (Piricularia oryzeae) in rice has been investigated by Sasaki (1923) , Nakatomi (1926) , Ramiah and Ramaswami (1936) and Hashioka (1950) , and has been reviewed by the last author. These workers have shown that in most cases the resistance is controlled by one or two pairs of genes and the gene for resistance is dominant over its allelomorph for susceptibility.
In these former works., however, the genes were judged only from the pattern of variation in the degree of infection or in the number of lesions among FZ plants or F3 families. If the frequency distribution appears to be discontinuous, the genes can be easily detected by such a method. Actually, it often appears to be continuous, as the degree of infection is ready to fluctuate according to environmental conditions. Then, the genic analysis cannot stand on trustworthy evidence. From this viewpoint, the writers tried to employ biometrical methods for looking into the inheritance of blast disease resistance.
Materials and Methods
The F2, F3 families and F3 bulk population of a varietal cross, Pei-ku x Taichung No. 65 were used as materials. Pei-ku is a Formosan native variety of first-crop nature (insensitive to day-length), belonging to the so-called Indica or "Continental group" (Oka 1953d ); Taichung No. 65 is a representative of the " Horai " or improved Japanese varieties, belonging to the so-called Japonica or "Temperate-Insular group ". The Fl showed semi-sterility, pollen fertility being 4300. In the first crop of 1954, the materials were grown at Tonhsu, Taichung Prefecture, Formosa, where blast disease prevails seriously every year.
The F2i F3 bulk population, a mixed population of the parental varieties, rows of F3 families and parental varieties (the latter two were randomized) were planted in an experimental field fertilized with a high dosage of nitrogen, and were exposed to natural infection. The numbers of plants and families are shown in Table 1 . The degree of infection was observed on a single plant basis, on May 10 and May 20. The pooled data of the repeated observations will be dealt with in this paper, though the repetition may be used as replication.
The degree of infection was shown by the following index-numbers. (Oka, 1953 a, b) . They bring about semi-sterility when both pairs of a set are heterozygous, due to the deterioration of double-recessive gametes. The phenomenon shown in Table 2 may be explained by assuming that the resistance gene is linked with some G. D. genes, because, when they are heterozygous, the resistance gene will produce a large variance in resistance in the progeny, and the G. D. genes will bring about sterility. And these phenomena can be combined when both of the genes behave together. It has been shown by one of the writers (Oka, 1955) As given in First, the relation between phenol-reaction and fertility in F2 was investigated.
As shown in Table 4 Then, the variances of F3 family means (of index-number) in the positive and negative classes were expressed by formulas containing r as the unknown quantity.
The value of r was estimated from the difference between variances of positive andd negative classes, 1.146 (Table 4 partitioned by Mather's method, and the number of effective factors was estimated. Both K1 and K2 were found to approach one, indicating that the main gene segregating in this cross was one pair.
Judging from the mode of frequency distribution, the gene for susceptibility appeared to be dominant over its allelomorph for resistance. It was found that the resistance gene was linked with " Gametic-Development genes" (Oka 1953 a, b, c) , bringing about a change in segregation ratio. It was found further that the resistance gene was linked with the phenol-reaction gene, and the recombination value was near to 0.40.
